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- Green Curry Paste ( ~ ~ n - d ~ a ~ a 7 u )  

- Yellow Curry Paste (~~nsrttsas) 
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- Thai Red Curry (un4bbn4) 

- Thai Green Curry (ufl4L?ifi?V?lpd) 

- Roganjosh Sauce (un;rSi?vlo~fin) 

- Massarnan Gravy (L~nt~flkpd) 

- Thai Yellow Curry (~rntbv~at )  

- Channa Masala (unt i'a~'a+7t1db"~otwI) 

- Dal Makhani (unch6h1d~~mtbMfl) 
d 

- Sweet and Sour Sauce (&<NU~~~%JU~RTQ~WR)  . - 

- Palak Paneer (untinauua~dbk7~pdu) 
d - Bhindi Masala (~nanor~ou~pddita~u~7a1dbn~~t~wfl )  

2. nisazaiu 1~0propan01 

3. Aluminium acetate (powder) 

4. Magnetic Stirrer Hotplate 

5. 2 L Beaker, 2 L Trap Flask, Sterring rod, Sieve no. 230 / 8 / 10 / 20 / 40 
4 ' 

6. rr~in40.mroa, n r z n u n r o a ,  m r o a c  
94 a m %  
9 
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w w 

4'uFlou;ai! 

1. duAodiaimaiuni~6az6aodia ( 1 hodia  j i in i r?mnzn ' i iuau  6 hoditdsu : 1 sample 

= 6 subsamples) ~ ~ u f ~ o u ~ i n i r ~ u ~ a o d i a i i n a ~ i v n  di ' i~~0i?0diai;~nni~~aunir i i~i i fou (i'd0901ni8u 

hodiai i i i i$a)  idoEaodi~fgol~p~i i in"uqol~61,~.A'oa m~i?otiit&Humdo~'iu~aaanzazo~"aniauian 

hauna~~~od&iulu~a~a~od"is"oui%uaia"nod"ou i h m s a u  
s r 9 w  

2. I~flw%nuhodiaima'imi~inu aba;?4inijuhodiaiiu?u 25.0 n& aa'iu l u  2~ Beaker 

4. &.J'ifin?l¶JfFlu&3i?u Magnetic Stirrer Hotplate ' i ~  Fame hood 0 u f l ~ z k a i $ 0 ~  %Ji1a110 ~ 1 ;  

( " u € l G # ~ ~ ¶ d ~ 3 ~  Magnetic Bar) , 

5. nruiaai  m~i?odiaC/L aaluazimras'ou ruoizso ~ iaEaod ia&au~i fou  a u n r z k  i~n"o  

&an~i.ruua:nnra (~inhodiaimaau'~'iaf~udau"uoaw"a"uuia'iH~H~ofkawnuo~ 'i#%ai3ai1# 
Y W  

mziinr.r ioutuoi 8 / l o  / 20 / 40 oiia'imociitnda i~uR'anroa<udauriaiHa'ii$nSuHda idoaa in  

$udau~amdid  dobia&au&fouiida'iol'i~u~~~ra~~i~adudaou~oiafan&;ia~~o'i~g~a~d iibausi 

nsC%X30irolii8uR'aodia7!d) 

6. ( / i ~ t M d ~ ~ ~ ~ i ~ ~ ~ ~ ~ i i n ~ ~ a 9 ' i ~  2L Trap ~ l a s k  & ? U i l f 0 U  



Y 

7. b;U aiifou~u%#3~&~ 800 L a .  aaazaiiol Aluminium acetate (powder) 61u'lu 1.5 flfU 

8. IB?RGR&~Q~K~~A~~G~ '~%Q~ Trap Flask Qu5Zh&1$5irr&ll 1000 ¶.J.a.%Qt Trap Flask 

9. &hodiahunmur'ouEi?u Magnetic Stirrer Hotplate Q U ~ S Z $ ~ ~ ~ % A  ~ m z h l a a i  10 ~ 1 %  

vfuZ&UnU&au Magnetic Bar @il9$17 

da w 9 4  lo. nru l3ai  ufl Trap Flask num?oii9aaId&uu Magnetic Stirrer ImaAU Heptane 6 1 ~ 3 ~  50 

5aa"a"m ufi?nu&auuisnu~~oi~~in~5u~aai 3 ui; 

I 1. nsunairin ~ui'ifou 1 ~ ~ 1 4  Rod Stopper (ii~i9nuiiill~iuui;1) ISUG~¶.!~IU~~SLRDU&~~U 

%U Trap Flask 
Y Y  

12. lUdO~U~li?93Lh(IOU.9 Trap ~ l a s k  G9f i9 l~ l f luoa l20 ~ 1 %  

13. nrunai R'nriauuori~a?uaz Heptane $ O ~ ~ Q O L ~ C ~ U I I U ~ U O ~ L L ~ ~ ~ ~ ~  mriaudsin~bt~u 

800 Beaker 
Y Y  

14. AU Heptane 61uau 50 Gaiia"as ~16?nu~au11* i9~~u~aa i - i  UI; bik~&f0U i i f i a k & ? I  20 

u1G 

15. nrunai;inoonnfd 2 m a ~ l u  Beaker #i.rciaudodmdouriuui9#au ~ u ~ a n o l  l iar  Lfou 
1~bain3aoln"oa 

16. d i d a u v 0 . 1 1 ~ n a i i n r $ . 1 ~ 0 ~ 1 ~ ~ 0 ~ i p 9 n a k ~ n ? &  a i n r o ~ A o i i ~ u u n r z m i ~ n 3 0 ~ & a ~ y ~  
A 

m3osn3os~Yaoriis 

Green Curry Paste w39qw1-1 

5.13 ( Mite ) 91961~10.2 - 0.3 u.u. ?z0z6aL6?u?0, mi0 <luau 2 6a 

Yellow Curry Paste Brlm9Wu 



Y 

1. mAudaum.3 Cvpto/estes pusiNus (~UIR 0.5 u.u.) r n l zKa i i ~ jL I  kuau 2 ?iu 
Y 

2. Lfl~udaU3dao.3 Lasioderma serricorne (¶uIA 0.2 U.U.) o z f l ~ k d l l u ~ ~  4 1 ~ 9 ~  1 ql.4 
Y 

3. ~ndudauaoc Palorus ratzebergi ( a u ~ k  0.4 u.u.) o z u z i a ~ i u i u  kuau 1 Pu 
Y 

4. ~ ~ ~ A u d a u a a a ~ n  (quin 0.1 - 0.6 u.u.) ? z u z K a ~ i ~ % ~  4iuau 14 Pu 
Y 

5. <udauqaaLwaaoir~ualuQuowLmh (qulm 0.4 u.u.) ozuzKaiiuiu <luau 1 ?u 
Y Y 

6.~flGudausloa~waa5u&u~aqna~~mii (quin 0.3 u.u.) rzuzm'auuou 4iuau 2 21.4 

7. uwudauaoaay auin 0.8 U.U. iiuau 1 ~dlu 

8. LflwM'SIBQAM TMIGl 1.5 U.U. 4 7 ~ 1 ~  1 LfiI.4 

Bhuna Gravy DIs'?Qwu . . - 

1. L H I W ~ % ~ ~  91161Pl0.9 - 1.0 U.U. T Z U ~ % L ~ U % ~ ,  B1lU ~ 1 ~ 1 ~  2 m"? 
Y Y 

2. ~flGudau"aa;l Stegobium paniceum (PMIFI 0.4 u.U.) ?zuzKa~ i~?u  41uau 1 ?M 
Y Y 

3. LWGU~~M¶Q~ Stegobium paniceum (auin 0.2 b1.U.) rzuz(RY?auau 4 7 ~ 9 ~  1 3u 
Y Y 

4. ~fldudau"084 L L O J ~ ~ ~ U K U I A ~ ~ B W L ~ ~ I  (auw 0.1 - 0.3 u.u.) rzuzm'?~iuTu ~iuau 2 31.4 
Y Y 

- 5. ~~dudauma~wa;15um'1~aiu~uo~~~~1 (au1n0.9 XU.) r : u z i a ~ i ~ i u  41uau 1 Pu 

6. ( ~ u i m  0.3 u.u.) ?zuzKa~i~Tu,  miu ~ ~ u a u  1 Ka 

Makhani Gravy FlMBWu 

1. un ( w i n  1.8 U.U.) s~ozK?L~u?~I ,  ~IEI ~IU?M 1 k 
. - 

2. LflBL~~~~k%;lLFlrl~w" ("uI~ 1.3 - 3.4 U.U.) 4 7 ~ 3 ~  4 LAid 

3. mmsclu (quin 0.2 u.u.) 4iuau 1 Kou 

Thai Red Cuny mr99wu 

1. ~w&rrou ( Scale) (au~m 0.4 xu . )  rzurfndau, mlu iiuau 4 Ka 

3. I? (6dM11Fl0.3 U.U.) ?ZUZG~L~U?EI VllU ~ 1 ~ 1 ~  1 

Thai Green Cuny D ~ ~ Q w G  



Roganjosh Sauce PlMWU 

I. ri?aaqrrm (PUIPI 0.6 u.u.) ~ z a z s i l ~ i ~ T u  i i u l l l ~  iil 
Y 

2. ~flt+hdauaoc Stegobium paniceum ( P W ~  0.1 - 0.3 u.u.) ~ z r z K a r A ~ j O  ~IMU 8 BU 
Y 

3. mtthdauaaqun (auim 0.4 u.u.) 5 ' zoz f i ~ i u i o  {luau 1 Bu 
C 

4. L R A U ~ ~ U D ~ ~ L L U ~ ~ C U K ~ F R ~ ~ ~ ~ L W ~ I  (auin 0.2 u.u.) ozuzoi?~iuiu i iwu 1 $1.4 

5. 1o (m im 0.3 u.M.) ozuzm'?riu?u iiuau 1 i a  
C 

6. "11R~%?qLdb?d (TIMIL? 3.6 U.U.) ~ 1 ~ 9 ~  1 LdbI.4 

7. L f l ~ L d b ~ k l 8 4 ~ R 9 7 ~ $  (B~dlFl 1.4 U.U.) ~ 1 ~ 9 ~  1 L d b ~  

Massaman Gravy VlraswIJ 

I. LHIHP~USA~ (m im 0.8 u.u.) ozuzm"a~iu%, miu iiuau 1 @a 
Y 

2. Lfl~udauaaqLwaq~uK~l~nSaawLm%7 ( a u i ~  0.4 - 0.9 u.u.) ~ z u z s i l ~ i ~ j U  iiuau 4 3u 

3.15' ("nln 0.2 - 0.5 U.U.) 5 ' ~ ~ ~ ~ ' 2 ~ r n ' M ~ ' e r ,  miu ~10d9I.J 7 m'a 

4. Lplmaiu ( m i n  0.3 u.u.) iiuau 1 fiau 

Thai Yellow Curry WMqwv 

1. LWIMG.J~~ (auim0.3 - 0.4 u.u.) rzuzm'a~iuTu, miu iiuau 2 i a  
Y Y 

2. ~f ldudauaaq Cryptolestes spp. (auqm 0.3 - 0.4 u.M.) ~ z u z E i ? ~ i ~ c u  4iuau 5 %.A 
Y Y 

3. Lf ldudauaa~ cryptolestes spp. ("aim 0.5 M.u.) ozuzm'auuau Iiuau 1 31.4 
Y Y 

4. r f l~ud9uaa.r  Rhyzopertha dominica ( m i n  0.2 - 1.7 u.u.) 5'tuz6aL~U?u iiuau 10 qu 
Y C 

5. L f l d ~ d a ~ a q  ~ h i z o ~ e r t h a  dominica (auln 0.1 - 0.2 U.U.) SZU~K~HUBM iluau 3 416 
Y Y 

6. Lfldudald"aa4 Tribolium spp.(~~lAiPI 0.3 U.U.) azazm'a~uau h ~ a u  1 qI.4 
Y Y 

7. ~wduda1ma;lum (auim 0.2 - 1.5 u.u.) tzuzKa~iu?u :luau 2 3u 
Y 

8. ~ndudauao.ruuaqoirn'vF~daaw~mii (auin 0.3 - 0.5 u.u.) 4 z u z K a ~ i ~ i u  Iiuau 4 du 
Y 

9. ~ f l ~ u d a u a a . n ~ w a c ~ u ~ v ~ a Y m a w ~ ~ i i  ( w i n  0.3 u.u.) ozuzoilrruau iiuau 1 41.4 
10. ~nuaaquucyu  (auim 0.5 u.N.) tzrzgar iu iu iiuau 1 i u  

Channa Masala mfaswv 
Y Y 

1. Lfldudau"~4 Lasioderma serricorne ( m i n  0.3 - 0.4 U.U.) 5'~u:~aLm"U?u ~iuau 4 ?M 
Y Y 

2. ~wdudauaaq Sitophilus spp.(auin 0.3 - 0.8 XU.) azuzm'ariuiu iiuau 2 3u 
C Y 

3. ~fldudaumq Sitophilus spp. ( w i n  0.2 - 0.4 u.u.) f z u z i a ~ u a u  iiuau 2 qu 
Y 

4. ~114udauaaq~n (awn  0.4 U.U.) ~ z u z s i l ~ i ~ i u  iiuau 1 3u 

- 5. L~dudauaotrwac6uKvFRSaawLmii (auin0.2 u.u.) azursiltAuC iiuau 2 $u 

6. 1z (auim 0.2 u.u.) rzuz ia~ iuTu,  miu iiuau 2 Ka 



Dal Makhani Pt'i'?q'Wu 

1. a8udau ( Aphid ) (auim 0.4 u.u.) ~ z u z g a d ~ i u  miu 41uau 1 h 

2. ~ f iAudauaas~wiudou  (auim 0.7 u.u.) 'i'zuzsilrluB iiuau 1 i u  
C 

3. LPIAUPI?UIIMILUR~~M~'UFR~BBW L m i l  (%UIR 0.5 u.u.) O Z L ~ Z ~ ~ L ~ U ~ U  4 1 ~ 9 ~  1 ?U 

Sweet and Sour Sauce msaqwu 

1. fiaaa4 Sitophilus spp. (m im 0.1 - 0.2 u.u.) szuzKaVIuau 4luau 2 WV? 

4. iYam~ua~~um'uFmZaawrmh - - (m im  0.5 u.u.) szuziarisriu ~ I M ~ M  1 f ia 
C C 

5. r f i ~ ~ d ? u s a 4  Gnathocerus maxillosus ("l l lm 0.2 U.U.) ? z ~ ~ ~ ~ ~ M M B M  ~ I M ~ M  1 316 
C C 

6. rfi~udau"114 Sitophilus spp.("ulPlO.3 - 0.9 u.u.) ' i '~u~ga~f iU%  luau 16 l u  
C C 

7. L W ~ M ~ ~ M " I I ~ U ~  ("1lM7 0.3 - 1 .O U.U.) f ~ u ~ ~ a ~ 8 U ' k  ~ 1 ~ 9 ~  24 426 
C C 

8. ~f i f iudau~~4~~4" I~ f lL j ,~  Bruchidae (auim 0.6 u.u.) ? L U Z ~ J L ~ U % I  4141~  1 Pu 
C C 

9. rfi@iudauoo4rwa4hn+ Bruchidae (auim 0.1 u.u.) o r a z h ~ u a u  iiuau 1 ?u 
v C 

10. rfi4udauaaarwa4Gu6uFmZaawrmii (auim 0.2 - 0.8 u.u.) s z u z h r f i ~ i u  ~iuau 24 l u  

17. rfimudauaaauy (auim 1.2 - 4.5 u.u.) 4iuau 3 r&u 

18. LP[MMLL;~"~~~VI (PUI~ 1.6 u.u.) ~ 1 ~ 1 ~  1 L&M 



21. ~firnunztihmaasun (auim 0.6 - 1.9 u.u.) iiuau 2 bfiu 

Palak Paneer msa~wlJ 

1. uunslundu Bruchidae (auim 0.4 - 0.6 u.u.) ~nlzoi?muau. miu iiuau 5 $9 .. .. 
2. r~ ldudauaasbwns~un~s ]  Bruchidae (suim 0.3 - 0.4 U.U.) S Z U Z ~ M U ~ U  i i ( d a ~ 2  3u .. 
3. a u n u f i ~ d u  (auim 1.3 u.u.) iiuau 1 bAu 

4. ~~rnunzGermaa;lun (suim 0.8 u.u.) iiuau 1 LAU 
5. b f l ~ b f i ~ b ~ ; l L ~ ~ l ~ ~  (41~16 1.6 - 4.2 u.u.) iiuau 4 b f i ~  

Bhindi Masala mB?BW'U 

I. m ie r l ~  (auim 0.5 - 0.8 u.u.) s z s z i a ~ i u i u ,  miu iiuau 2 ~ i l  

2. &aa;lmierl~ (auim0.2 - 0.3 u.u.) s z e r z ~ z a ~ i u B  iiuau 3 ri? 

3. ~ n i u i a u  (auim0.5 u.u.) szuzm'?~iu?'er, w ie r  iiuau 1 mj 

4. wY?.lla;lUn ("lllm0.4 U.U.) ~3lzm'?bm'U?'er ~ I M ~ M  1 Wu? .. .. 
5. ~flGlddau"n;l Ahasverus advena ( m l m  0.3 U.U.) szerzm'?~zU?'er 4 1 ~ 1 ~  1 3 % ~  .. .. 
6. ~f ldudausa;l  Oryzaephilus spp. (suim 0.2 U.U.) szerzfiab~U%~ iluau 1 3 % ~  .. .. 
7. bfldudauaa;l Rhyzopertha dominica ("nlm 0.2 u.u.) szozGaLm'u% iluau 1 3I.J 

8. u d u a u a a u  (auim 0.4 - 0.5 u.u.) s z s z w i ~ i u i u  iiuau 2 Bu 

9. bf idudauaat L w b l ~  (au in  0.2 u.u.) szerzGa~iuTer 4iuau 2 Bu .. .. 
10. bfldudausasbwnsa'u~~~n~aan~mh (auim 0.2 - 0.7 u.u.) szerz8abm'u?ver iiuau 5 316 

w w 

11. ~fldudauaas~wnsaidK'~~w~m41 ( m i m  0.2 81.81.) szerzm'?~i~?'er ;luau 1 31.4 
w .. 

12. b~dudau"~sbwn;la'uK~bn~mawbm~i ( m i m  0.2 - 0.4 u.u.) szer:Ka~uau iiuau 5 3u .. 
13. ~ ~ d u d a u a a s ~ w n s ~ ~ i s ~ i s ~ i i ~ u n ~ ~ m l m "  ( w i m  0.2 - 0.8 u.u.) szerz[qv?~m'~Ter iiuau 6 

C 

15. ~w;lap (auim 0.6 u.u.) s=uzm'?~m'u?'u, miu iiuau 1 m;l 



a L; 
2. n ~ ~ ~ i 8 u ~ ~ ~ a - a ~ 1 n ~ n 1 ~ ~ ~ a ~ d ~ 0 ~ ~ i a ~ ~ ~ a " 8 m ~ ~ ~ ~ ~ 0 i 1 ~ i ~ i u a - a  i8uuun-aiIiI~iiiiPiauIunis 

iiaiu$nr~am-anirmll.s u i i m s d u d o u i h ~ i i u " o - a o ~ n n ~ s k n i s Z ~ u ~ u o u ~ u I  l i u  ininlj.rdo 

iiua-at uu-ayu i9uiu iiiPi-au~mii~#iua-a d u  i r  i9uiu 

s. n ju8n~i~u-aQohuuu l i i i  nu iin:: ny lmhuiwulk i r i  uunu iiazuuny 

4. n ju8nin??ln lkiriuuun 

5. nq'uoiiun;ukq !bid imnsiu na:: i&lu&msizH' 

ien-9iaQi-aS-a 
d ss 

-=g?nGquJsims qqui u?aimu wuo u'awiiia6 wsn'wb ?nirrnuun'yun o'uniii(;?uG~lon'nb g!s 

i u  ua::i.ri?ui iiqnismu'a. 2539. aun-rl~~2inwainvnsiiaznisdo~n"uKio'~. ionair 
s 

aainis. nju~iulbiiuacR*A~~2imwainv~s. no-aiigiia::tYm;?nui. nsu?aimsmvms. 87 

ndi 
w s ~ ~ ~ a i s n i u u n '  1ia::m::. 2548. i i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ ~ i i a ~ n i ~ d 0 9 n " ~ ~ l o " ~ .  ionms?mnis. 

d L; w s w  nju?biiaz~mu~mnlula"una"~nisinuinua. diun~ou~~a::~mu13nu1n1sna"~n1s~~ui~ua 

ua::riJsznlwa'mwainvms. nsulainisinvms. 156 ndi 





Mandible aaa Gnathocerus maxillosus 

sz(JzK9uuau 

Mandible am4 uua46uKumTImew ~ n h  ~ u d v d n  ( Elytra) usr Lasioderma 

m.~:fi?i?muau serricorne szu:cii?rAu?'u 

&hu3n ( El*) rsr Lusioderna scrrieome m: , Frons ussuuaatYua'nrln3osw~~ii 

fia~fluk .r~usiYa~usu 



9 

hdauwC~d76~uos Sitophilus spp. 
szuzEaialdu?'u 

Y 

hdaud16aialialazu1 uouialuas~u~~la~osw~mo'~ h d a u o n  ( Pronoturn ) re4 Sitophiius sp. 
~zuz6aialiu5u s~uz6xiu5u 

h d a u s n  (2r0110tum ) VQP Sitophilur sp. 

r=uzkiiu?'u 

Y 

CdauviumiJilri? uap Sitophilur sp. 

~ r e 6 a t h T u  
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h d a u  Mandible ua: qol vsil iwola~o"uPYu'L~1Zosw~p9ii &dauui ( Femur and Tibia ) u8.r UFI 

s:u:iYaiiola'u s:wi'atiola'u 

I) 

hdrw~nuso~uolnildu~~~~1!~8w~~ii Tibia unz Tarsi uosuola;ro"YPYu%~!s~~~~lii 

s:uzGaiiua'u s:u:gat&a'u 

&dau?Inuw Triboliwn sp. 

5: uzgaiiola'u 

Mandible us4 uunao"u6ul~a8sow~mii 

~:u:iYaiiola'u 
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hOaU3n ( Elytra ) usq Sitophilus sp. 

=jzuzGa~iu% 

&dauwu"~dlGa~m;ulua~ uunqlu Family Cucujidae 
azuz6aLiu5u 

&&uuiusrLMhsu ( Aphid ) 
5ru:Grtiua'u 

nu~~~uesuc l (  Antenna ) 

5ztJ;GaLiaJ5tJ 



~ ~ & d o u  ( Aphid ) 

szuda~iua'u , miu 

&dmiln ( Elytra ) u8.r Sitophilur sp. 

Y Y 

hdauwua~usstwZudau ( Aphid ) 
5zuzGatih~5u 
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(minor Editorial Edits, February 2005 8: June 2005, September 2005, November 2005) 

The Food Defect Action Levels 

in Levels of natunsall or unavoidabPe defects in foods 
1 that present no health hazards for humans 

1. Introduction 
. Products without defects 

Use of Chemical Substances to Eliminate Defect Levels 
4. Using This Food Defect Action Level Booklet 

-5. Additional Cop& 
1 6 .  Glossary 

7. Commodities and Defect Action Levels 
0 AIC 

0 Q-p 

INTRODUCTION 

a l e  21, Code of Federal Reoulations, Part 1 10.1 10 allows the Food and Drug Administration (FDA) to establish 
maximum levels of natural or unavoidable defects in foods for human use that present no health hazard. These 
""ood Defect Action Levels" listed in this booklet are set on this premise--that they pose no inherent hazard to 
Qdth. 

.-;or manufacturing practices may result in enforcement action without regard to the action level. Likewise, the 
t x m g  of blending of food with a defect at or above the current defect action level with another lot of the same or 
another food is not permitted. That practice renders the final food unlawfUl regardless of the defect level of the 

B e  FDA set these action levels because it is economically impractical to grow, harvest, or process raw products 
tbpt are totally fiee of non-hazardous, naturally occurring, unavoidable defects. Products harmful to consumers are 
Lbject to regulatory action whether or not they exceed the action levels. 

'4s incorrect to assume that because the FDA has an established defect action level for a food commodity, the food 
Lufacturer need only stay just below that level. The defect levels do no represent an average of the defects that k 

occur in any of the products-the averages are actually much lower. The levels represent limits at which FDA will 
the food product "adulterated"; and subject to enforcement action under Section 402(a)(3) of the Food, 
and Cosmetics Act. 

.% technology improves, the FDA may review and change defect action levels on this list. Also, products may be 
oded to the list. The FDA publisher these revisions as Notices in the Federal Resister. It is the responsibility of the 
user of this booklet to stay current with any changes to this list. 
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- ---- + -- 

I 

PRODUCTS WITHOUT DEFECT LE VELS 

"%ere is no defect action level for a product, or when findings show levels or types of defects that do not appear 
t fit the action level criteria, FDA evaluates the samples and decides on a case-by-case basis. In this procedure, "h 
FDA's technical and regulatory experts in filth and extraneous materials use a variety of criteria, often in 
-mbination, in determining the significance and regulatory impact of the findings. 1 4, .  

The criteria considered is based on the reported findings (e.g., lengths of hairs, sizes of insect fi-agments, 
'-dxibution of filth in the sample, and combinations of filth types found). Moreover, FDA interprets the findings 

G 3 nsidering available scientific information (e.g., ecology of animal species represented) and the knowledge of 
how a product is grown, harvested, and processed. 

USE OF CHEMICAL SUBSTANCES TO ELIMmATE DEFECT LEVELS 

I- 's FDA's position that pesticides are not the alternative to preventing food defects. The use of chemical I 

tbstances to control insects, rodents and other natural contaminants has little, if any impact on natural and 
unavoidable defects in foods. The primary use of pesticides in the field is to protect food plants from being ravaged 

destructive plant pests (leaf feeders, stem borers, etc.). 
I 

A secondary use of pesticides is for cosmetic purposes--to prevent some food products fiom becoming so severely I 

by pests that it becomes unfit to eat. ! 
I 

USING TH7S FOOD DEFECTACTIONLEVEL BOOKLET 

!is edition of The Food Defect Action Level includes the source of each defect and the significance of it (i.e.., 
how the defect affects the food). Food processors may find this information helpful as a quality control tool in their 

r m t i o n .  
IU 

Food commodities (Product) are listed alphabetically. Each listing indicates the analytical methodology (Defect 
-"ethod) used, as well as the parameters for the defect (Defect Action Level). IJ 
The Macroanalytical Procedures Manual (MPM) is out of print. However, it is available at the web site: 

cov/-dms/mpm-toc. html 
1 4  

For information on the availability of the Official Methods of Analysis of the Association of Official Analytical 
f7emists AOAC you may contact them at: L--- 

AOAC 
48 1 North Frederick Avenue, Suite 500 

Gaithersburg, MD 20877-2504 
Telephone: 30 1-924-7077 

B e ,  Glossary describes terms used throughout this booklet. 

ADDITIONAL COPIES 
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A printed version of this booklet may be obtained by written request to: i 
Industry Activities Staff (HFS-565) 

Center for Food Safety and Applied Nutrition 
FDA 

200 C Street S.W. (See gpdated address.) 
Washington, DC 20204 

K a s e  include a self-addressed mailing label to expedite shipment. irl= 
IL1 

This document can also be printed directly from your browser. To aid in reading the hard copy it is recommended 
it be printed in "landscape" mode. 

GLOSSARY 

F ~ s ~ m m c  
Offensive to the senses. 

0 - -  

- - - - - - - - - -  - .  - - - . ---  - - 

C O N T ~ A T I O N  
Addition of foreign material, (e.g., dirt, hair, excreta, non-invasive insects, machinery mold) to a product. 

"DPEPODS fi Small he-swimming marine crustaceans, many of which are fish parasites. In some species the females 
enter the tissues of the host fish and may form pus pockets. 

DAMAGE 
Refers to the condition of the product which shows the evidence of the pest habitation or feeding, (e.g., 
tunneling, gnawing, egg cases, etc.). 

Consists of the bacterial breakdown of the normal product tissues and the subsequent enzyme induced 
chemical changes. These changes are manifested by abnormal odors, taste, texture, color, etc. 

TECOMPOSITION METABOLITES 
Compounds such as histamines and diamines etc. 

j+jcoNoMIc mZnTERATIoN 
Intentional failure to remove inedible materials from the finished product, or the intentional addition or 
substitution of cheaper food or ingredient to a product. 

i 
n I 
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-TXTRANEOUS MATERIALS 
Any foreign matter in a product associated with objectionable conditions or practices in production, storage,' 
or distribution. Includes: objectionable matter contributed by insects, rodents, and birds; decomposed 

r1 material; and miscellaneous matter such as sand, soil, glass, rust, or other foreign substances. 

J'OREIGN MATTER 
Includes objectionable matter such as sticks, stones, burlap bagging, cigarette butts, etc. Also includes the 
valueless parts of the raw plant material, such as stems. 

--.- A resinous glaze on an almond kernel that is induced by an insect injury or mechanical damage. 

ID 
.HARVEST 

occurs during the harvesting process. 

ilSTAMINE ' A chemical compound formed by the bacterial decomposition of seafood. 

I i  
A chemical compound formed by the bacterial decomposition of seafood. 

.INFECTION 
A condition due to the growth of an organism in a host, (e.g., rot or decay, visible mold mycelia). 

 TIO ON 
The presence of any live or dead life cycle stages of insects in a host product, (e.g., weevils in pecans, fly 
eggs and maggots in tomato products); or evidence of their presence (i.e., excreta, cast skins, chewed product 
residues, urine, etc.); or the establishment of an active breeding population, (e-g., rodents in a grain silo). 

1 TULDEW 
Refers to downy mildew which is a fungus infection that causes yellow-brown spots on the leaves of edible 
greens in the mustard family. n u 

MOLD COUNT 

111 Refers to the results of the Howard mold count method which is reported as the percentage of positive 
microscopic fields that have been scored as either positive or negative based on the presence or absence of a 
minimum amount of mold hyphae. Performed only on comminuted Gruits and vegetables, and some ground 
spices. The source of the mold hyphae is rotten raw material that is processed along with sound raw material 1 but is no longer visible due to the comminution process. 

L~OLDY 
Evidenced by the presence of mold (mold hyphae andlor spore forming structures) that are visible to the 0 unaided eye. Microscopic examination may be used to confirm the presence of characteristic hyphal 
filaments and fruiting structures. 

b! ST HARVEST 
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LU okcurs after harvest, for example: 

1. field holding of the harvested crop prior to transit m 2. farm storage of harvested crop 
3. during transit by truck, ship, rail, etc. 

m 4. at the processing facility, awaiting processing or proper storage 

cPREHARVEST 
occurs while product is in the field, during growth or awaiting harvest. 

F ~ C E S S I N G  - 
occurs while in the processing facility, in storage or during processing 

A condition where a product has a disagreable odor or taste of decomposed oils or fat. For example, rancid 
nuts fi-equently are s o 4  with a yellow, dark, or oily appearance, a bitter taste and a stale odor. 

~ O T  
Plant tissue that is visibly decomposed, usually discolored with disagreeable odors and taste. The plant tissue 
has been invaded and is being digested by microorganisms. Although rot can also be caused by bacteria and 

U] yeasts, these organisms are secondary invaders. Molds are the primary organisms of decomposition and the 
presence of mold hyphae in the tissue is used to confirm rot. 

I 
1 
i 

LED I 

A condition where the nut kernel is shrunken and not fully developed, commonly a result of climatic stress or ! U] infection by certain molds. ! 
IGNIFICANCE OF DEFECT 15 Refers to the real or potential impact on the consumer due to the presence of a particular defect. A listed 

defect can have more than one significance to the consumer (e.g., the mold defect of whole cassia has an I 

aesthetic sigmficance, whereas the mold defect of green coffee beans has a potential health hazard I 
I 

significance due to the threat of mold toxins produced by the mold species known to infect coffee beans). 
1 

In fruits, consists of the bacterial breakdown of the product and the formation of lactic acid and subsequent I 

I 

ATER INSOLUBLE INORGANIC MATTER I 
I 

A contaminant ofthe finished product that consists of fine grit that originates fiom the sand, dirt, and stones I I 

that contaminate the raw agricultural product at the time of harvest. 

W O L E  OR EQUIVALENT INSECT 
A whole insect, separate head, or body portions with head attached. I 

I 
I 

~ORTHLESS . . 1 b Any condition where the product has been affected by organisms or the environment that it has no food 
I value. I 
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Product 

COMMODITIES AVD DEFECT ACTION LE VELS 

DEFECT 
(Method) Action Level 

UJ ALLSPICE, GROUND Insect Filth Average of 30 or more insect hgments per 10 

Ill 
(AOAC 98 1.2 1) grams 

Rodent filth Average of 1 or more rodent hairs per 10 grams 
(AOAC 98 1.2 1) 

VEFECT SOLRCE: Insectfiagments - prekost harvest andprocessing insect infestation. Rodent hair -post 
Farvest andor processing contamination with animal hair or excreta 

~IGNIFICANCE: Aesthetic 

WHOLE Mold Average of 5% or more berries by weight are moldy 
(MPM-V32) 

SOLRCE: : Preharvest andor post harvest infection 
Potential health hazard - may contain mycotoxin producingfingi 

Mold Average of mold count is 12% or more 
(AOAC 975.5 1) 

Rodent filth Average of 4 or more rodent hairs per 100 grams of 
(AOAC 945.76) apple butter 

Insects Average of 5 or more whole or equivalent insects 
(AOAC 945.76) (not counting mites, aphids, thrips, or scale insects) 

per 100 grams of apple butter 

L F E C T  SOLRCE: Mold pos t  harvest infection. Rodent hair -post harvest andor processing contamination 
with animal hair. Whole or equivalent insects - preharvest, andlor post harvest andor processing insect 
Lfestation, 

: . GNIFICANCE: Aesthetic 

[WRICOTS, CANNED Insect filth Average of 2% or more by count has been damaged 
(MPM-V5 1) or infected by insects 

fiEFECT SOURCE: Pre-harvest insect infestation 
SIGNIFICANCE: Aesthetic 
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-- - --- -- 

'BPARAGUS, CANNED Insect filth 10% by count of spears or pieces are infested with 6 
L R  FROZEN (MPM-V93) or more attached asparagus beetle eggs andlor sacs 

Insects Asparagus contains an average of 40 or more thrips 
(MPM-V93) per 100 grams 

OR 

C] 
Insects (whole or equivalent) of 3mm or longer have 
an average aggregate length of 7mm or longer per 

-- 100 grams of asparagus 

EEFECT SOURCE: Pre-harvest. insect infestation 
SIGNIFICANCE: Aesthetic 

h A Y  (LAUREL) LEAVES Mold Average of 5% or more pieces by weight are moldy 
(MPM-V32) * 

0 Insect filth Average of 5% or more pieces by weight are insect- 
(MPM-V32) infested 

1 Mammalian excreta Average of 1 mg or more mammalian excreta per 
(MPM-V32) pound after processing 

L P E C T  SOURCE: Mold - preharvest infection. Insect infstation - preharvest andor  post harvest and/or 
processing insect infestation. Mammalian excreta -post harvest andor processing animal contamination 

Aesthetic 

- & 

Rot Average of 5% or more pieces by weight with dry 
rot 

SOURCE: Preharvest mold infection 
Aesthetic 

%rupelet, Canned and Mold Average mold count is 60% or more 
-Frozen (blackberries, (AOAC 955.47) 
uasPberries, etc.) - 

Insects and larvae Average of 4 or more larvae per 500 grams 
(AOAC 98 1.20) OR n Average of 10 or more whole insects or equivalent 

per 500 grams (excluding thrips, aphids and mites) 

! EFECT SOURCE: Insects and larvae - preharvest insect infestation. Mold -post  harvest infection 
Aesthetic 
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Lingon, Canned (European Insect larvae Average of 3 or more larvae per pound in a 
(MPM-V64) minimum of 12 subsamples 

,DEFECT SOURCE: Insects-pre-harvest insect infestation 
SIGNIFICANCE: Aesthetic G . . 

Multer, Canned Insects Average of 40 or more thrips per No.2 can in all 
(MPM-V64) subsamples and 20% of subsamples are materially 

infested 

bEFECT SOURCE: Insects-pre-harvest insect infistation 
SIGNIFICANCE: Aesthetic 

BROCCOLI, FROZXN Insects and mites Average of 60 or more aphids andlor thrips andlor 
(AOAC 945.82) mites per 100 grams 

I7 
U 
DEFECT SOURCE: Pre-harvest insect infestation 

--TIGNIFICANCE: Aesthetic 

BJ 

BRUSSELS SPROUTS, Insects Average of 30 or more aphids andlor thrips per 100 
(MPM-V95) grams 

SOURCE: Pre-harvest insect infestation 
GNIFICANCE: Aesthetic 

Insect filth andlor Average of more than 3% of pods by weight are 
mold insect-infested andlor moldy 
(MPM-V32) 

Mammalian excreta Average of more than lmg mammalian excreta per 
(MPM-V32) pound 

SOURCE: Insect infested - preharvest andor post harvest insect infestation. Mold - preharvest andor 
infiction, Mammalian excreta -post harvest andlor processing animal contamination 

GNIFICANCE: Aesthetic, Potential health hazard - mold may contain mycotoxin producingfungi 

'5round Capsicum Mold Average mold count is more than 20% 
[excluding paprika) (AOAC 945.94) 

Insect filth Average of more than 50 insect fragments per 25 
(AOAC 978.22) grams 

Rodent filth Average of more than 6 rodent hairs per 25 grams 
(AOAC 978.22) 



VEFECT SOURCE: Mold - pre-harvest andor post harvest mold infection. Insect fragments - pre-harvest andor 
harvest andor processing insect infestation. Rodent hair - pre-harvest and/or post harvest and/or processing 

with animal hair or excreta 
IGNIFICANCE: Aesthetic, Mold may contain mycotoxin producing fingi 

Paprika Mold Average mold count is more than 20% 
(AOAC 945.94) 

Insect filth Average of more than 75 insect hgments per 25 
(AOAC 977.25B) grams 

Rodent filth Average of more than 1 1 rodent hairs per 25 grams 
(AOAC 977.25B) 

DEFECT SOURCE: Mold - pre andor post harvest mold infection. Insect fiagments - pre and/or post harvest 
ador processing insect infestation. Rodent hair - pre and/orpost harvest andor processing contamination with G imal hair or excreta 

SIGNIFICANCE: Aesthetic, Potential health hazard - mold may contain mycotoxin producing firngi n 
M U  0 0 Mold Average of 5% or more pieces by weight are moldy 
-SARK, WHOLE 
[r l 

(MPM-V32) 

Insect filth Average of 5% or more pieces by weight are insect- 
(MPM-V32) infested 

Mammalian excreta Average of 1 mg or more mammalian excreta per 
(MPM-V32) pound 

!EFECT SOURCE: Mold pos t  harvest mold infection. Insect infestation -post harvest andor processing. 
Mammalian excreta -post harvest andor processing animal contamination. 
[GNIFIcANcE: Aesthetic 

4XN'NAMON, GROUND 

0 
Insect filth Average of 400 or more insect hgments per 50 
(AOAC 968.38b) gram 

Rodent filth Average of 11 or more rodent hairs per 50 grams 
(AOAC 968.38b) 

SOURCE: Insect fiagments -post harvest andor processing insect infestation. Rodent hair -post 
mest andor processing contamination with animal hair or excreta 
GNIFICANCE: Aesthetic 

..Srined and Maraschino Insect filth Average of 5% or more pieces are rejects due to 

U (MPM-V48) maggots 

EFECT SOURCE: Pre-harvest insect infestation b GWICANCE: Aesthetic 
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Fresh, Canned, or Frozen Rot Average of 7% or more pieces are rejects due to rot ' I 
I 

11 (MPM-V48) 
lLLl 

Insect filth Average of 4% or more pieces are rejects due to . . 

(MPM-V48) insects other than maggots 
. , 

'u 
DEFECT SOURCE: Insect reject - Pre-harvest andor post harvest insect infestation, Rot reject - pre-harvest mold I 

[pfection. 
'IIGNIFICANCE: Aesthetic 

~ E I E R R Y  JAM Mold Average mold count is 30% or more 
(MPM-V6 1 ) 

-. 
9EFECT SOURCE: Pre-harvest mold infection ! IGNIFICANCE: Aesthetic 

Lnsect filth 
CHOCOLATE LIQUOR (AOAC 965.38) 

Rodent filth 
(AOAC 965.38) 

Shell 
(AOAC 968.10- 
970.23) 

Average is 60 
grams when 6 
OR 

or more insect hgments per 100 
100-gram subsamples are examined 

Any 1 subsample contains 90 or more insect 
hgments 

Average is 1 or more rodent hairs per 100 grams in 
6 100-gram subsamples examined 
OR 
Any 1 subsample contains 3 or more rodent hairs 

For chocolate liquor, if the shell is in excess of 2% 
calculated on the basis of alkali-free nibs 

EFECT SOURCE: Insect JLagments - post harvest andor processing insect infestation, Rodent hair - post b rvest andor processing contamination with animal hair or excreta, Shell -processing contamination 
SIGNIFICANCE: Aesthetic 

FRUIT JUICES, Mold Average mold count is 10% or more 
(AOAC 970.75) 

Insects and insect 5 or more Drosophila and other, fly eggs per 250 ml 
eggs or 1 or more maggots per 250 ml 
(AOAC 970.72) 

9PFECT SOURCE: Mold -processing contamination, Fly eggs andor maggots -post harvest insect infestation 
L G N I F I ~ ~ C E :  Aesthetic 

I 
I 
I 
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" 'CLOVES 5 Stems Average of 5% or more stems by weight 
(MPM-V32) . 

SOURCE: Harvest 
GNIFICANCE: Aesthetic, economic adulteration 

-- 
~ C O C O A  BEANS. Mold More than 4% of beans by count are moldy 

(MPM-V 1 8) 
.- 

[[I Insect filth More than 4% of beans by count are insect-infested 
(MPM-V 1 8) including insect-damaged 

Insect filth andlor More than 6% of beans by count are insect-infested 
mold or moldy 

NOTE: Level differs when both filth and mold are 
present 

Mammalian excreta Average of 10 mg or more mammalian excreta per 
(MPM-V 1 8) pound 

111 
DEFECT SOURCE: Mold -post harvest infection, Insect infesteddamaged - post harvest andor processing insect 

Mammalian excreta -post harvest andor processing animal contamination 
Aesthetic, Potential health hazard - may contain mycotoxin producing fungi 

FOCOA POWDER PRESS Insect fdth bAME Average of 75 or more insect fragments per 
.:. (AOAC 965.38) subsample of 50 grams when 6 subsamples are 

examined 
OR 
Any 1 subsample contains 125 or more insect 
fragments 

Rodent filth Average in 6 or more subsamples is 2 or more 
(AOAC 965.38) rodent hairs per subsample of 50 grams 

OR 
Any 1 subsample contains 4 or more rodent hairs 

Shell 2% or more shell calculated on the basis of alkali- 
(AOAC 968.10- fi-ee nibs. 
970.23) 

IEFECT SOURCE: InsectJi.agments -post harvest andor processing insect infestation, Rodent hair -post 1 awest andor processing contamination with animal hair or excreta, Shell -processing contamination 
Aesthetic 

-- 

COFFEE BEANS, Grade defects Beans are poorer than Grade 8 of the New York 
(MPM-V6) Green Coffee Association 
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%EFECT SOURCE: Ouality - processing 
-9IGNIFICANCE: Aesthetic, economic adulteration D 
IL! 

COFFEE BEANS, GREEN Insect filth and Average 10% or more by count are insect-infested 

n insects or insect-damaged 
(MPM-V 1) Note: 

If live external infestation is present use the 

D Compliance Policy Guide (CPG) titled "Food 
Storage and Warehousing-Adulteration-Filth" (m 
580.100) in accordance with "Interpretation of 

Ti;i Insect Filth" (CPG 555.600) 

Mold 
(MPM-V1 ) 

Average of 10% or more beans by count are moldy 

LLII 

DEFECT SOURCE: Insect infesteddamaged - preharvest andor post harvest andor processing insect infestation, 
"-4old - post harvest andor processing infection 
UIGNIFICANCE: Aesthetic, Potential health hazard - mold may contain mycotoxin pr*ducingfungi 

, , 

SEEDS Mammalian excreta Average of 3 mg or more of mammalian excreta per 
OTHER THAN FENNEL (MPh4-V32) pound 
SEEDSANDSESAME 

EF ECT SOURCE : Post harvest andor processing animal contamination 
Aesthetic 

rCORN: SWEET CORN, Insect larvae Insect larvae (corn ear worms, corn borers) 2 or 
L C  ANNE. (AOAC 973.61) more 3mm or longer larvae, cast skins, larval or cast 

skin hgrnents of corn ear worms or corn borer and 

0 the aggregate length of such larvae, cast skins, larval 
or cast skin hgments exceeds 12 mm in 24 pounds 
(24 No. 303 cans or equivalent) 

UEFECT SOURCE: Pre-harvest insect in&station 
SIGNIFICANCE: Aesthetic 

Insect filth Average of 5 % or more husks by weight are insect- 
SAMALES (NIPM-V 1 1 5) infested (including insect-damaged) 

u Mold Average of 5% or more husks by weight are moldy 
(MPM-V 1 1 5) 

EFECT SOURCE: Insect infested - preharvest andor processing insect infestation, Mold - preharvest andor 
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U 
post harvest andor processing infection 

Aesthetic 

- 
CORNMEAL Insects Average of 1 or more whole insects (or equivalent) 

(AOAC 98 1.19) per 50 grams 

Insect filth Average of 25 or more insect fragments per 25 
(AOAC 98 1.1 9) grams 

Rodent filth Average of 1 or more rodent hairs per 25 grams 
(AOAC 98 1.1 9) OR 

Average of 1 or more rodent excreta hgment  per 
50 grams 

EFECT SOURCE: Insects and insect fiagments - preharvest andor post harvest andor processing insect 
estation, Rodent hair and excretafiagments -post harvest andor processing contamination with animal hair or C 
GNIFICANCE: Aesthetic 

SAUCE Mold : Average mold count is more than 15% 
(AOAC 970.76) OR 

The mold count of any 1 subsample is more than 

W 

DEFECT SOURCE: Pre-harvest andor post harvest infection 
GNIFICANCE: Aesthetic 

,CUMIN SEED 

0 
Sand and grit Average of 9.5% or more ash andlor 1.5% or more 
(AOAC 975.48) acid insoluble ash 

rEFECT SOURCE: Harvest contamination 
GGNIFIC ANCE: Aesthetic 

- 
JAM, BLACK Mold Average mold count is 75% or more 

(MPM-V6 1) 

SOURCE: Post harvest andor processing infection 
Aesthetic 

I 
.---- .- - 

Insect filth 5% or more, by count, wormy in the average of the i 
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QEFECT SOURCE: Pre-harvest insect infestation 
-SIGNIFICANCE: Aesthetic r1 

W 
CURRY POWDER Insect filth Average of 100 or more insect fragments per 25 

T I  (AOAC 975.48) grams 

Rodent filth Average of 4 or more rodent hairs per 25 grams 
(AOAC 975.48) 

UEFECT SOURCE: InsectPagments - preharvest andor postharvest andor processing insect infestation, Rodent 
-kair -post harvest and/or processing contamination with animal hair or excreta 
DIGNIFIcANcE: Aesthetic 

Product DEFECT 
(Method) Action Level 

Insects 10 or more dead insects (whole or equivalent) in 1 
-(CHOPPED, SLICED, (OR) (MPM-V53) or more subsamples 

4 EMACER~ED) I ,  OR 
5 or more dead insects (whole or equivalent) per 

- 
(r? 

100 grams 
-.. 
:.. Pits 2 or more pits andor pit hgments 2 mm or longer 
a. (MPM-V5 3) measured in the longest dimension per 900 grams 

MFECT SOURCE: Insects - preharvest and/or post harvest andlor processing insect infestation, Pits -processing 
CTGNIFICANCE: Insects - Aesthetic, Pits - moutWtooth injury 
it 

DATES, PITTED Multiple Average of 5% or more dates by count are rejects 

D (MPM-V53) (moldy, dead insects, insect excreta, sour, dirty, 
andlor worthless) as determined by macroscopic 
sequential examination 

Pits Average of 2 or more pits and/or pit fragments 2 
(MPM-V53) mm or longer in the longest dimension per 100 dates 

b F E C T  SOURCE: Insects, insect excreta, & mold - preharvest andor post harvest andor processing, Sour & 
worthless - preharvest, Dirt - harvest contamination, Pits - processing 

Insects, insect excreta, mold, sour & worthless, dirt - Aesthetic, Pits - moutWtooth injury 
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DATES, WHOLE Multiple Average of 5% or more dates by count are rejects 

u (MPM-V53) (moldy, dead insects, insect excreta, sour, dlrty, 
and/or worthless) as determined by macroscopic 
sequential examination 

BEFEcT SOURCE: Insects insect excretaJ & mold - preharvest andor post harvest a n  processingJ Sour & 
worthless - preharvest, Dirt - harvest contamination 
FIGNIFICANCE: Aesthetic 
U 

- 
- -EGGS AND OTHER EGG Decomposition 2 or more cans decomposed and at least 2 
~ U C T S ,  FROZEN (AOAC 939.14, subsamples fiom decomposed cans have direct 

940.36,940.37) microscopic counts of 5 million or more bacteria per 

IT7 
gram 

UJ 
DEFECT SOURCE: Processing (incubator rejects) 

Economic 

frnL SEED 

Insects 20% or more of subsamples contain insects 
(MPM-V32) 

u 
Mammalian excreta 20% or more of subsamples contain mammalian fl excreta 
(MPM-V32) OR 

average of more than 3 mg of mammalian excreta 

n per pound 

DEFECT SOURCE: Insects - preharvest and/or post harvest insect infestation, Excreta -post harvest andlor 
ocessing animal contamination 
GNIFICANCE: Aesthetic 

PASTE Insects Contains 13 or more insect heads per 100 grams of 
(AOAC 964.23) fig paste in each of 2 or more subsamples 

b F E C T  SOURCE: Pre-harvest andor post harvest andlor processing insect infestation 
SIGNIFICANCE: Aesthetic 

F 7 

BIGS Insect filth andlor Average of 10% or more by count are insect- 
mold andor dirty infested andor moldy and/or drrty fruit or pieces of 

!j f i t  or pieces of f i t  
h i t  

- (MPM-V53) 

~p://www.cfsan.fda.gov/-dms/dalbook. html 
I 
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%EFECT SOURCE: Insect infisted - Pre-harvest andor post harvest infistation, Moldy - preharvest infection, 
,:Dirt - harvest contamination 

~]GIGGMFIcANcE: Aesthetic, Potential health hazard - may contain mycotoxin producing fvngi 

- -  Tullibees, Ciscoes, Inconnus, Parasites (cysts) 50 parasitic cysts per 100 pounds (whole or fillets), 1 Chubs, and Whitefish (MPM-V28) provided that 20% of the fish examined are infested 

'~EFECT SOURCE: Pre-harvest infection 
Aesthetic 

n ~ h e  Fin and other Fresh Parasites (cysts) 60 parasitic cysts per 100 fish (fish averaging 1 
Water Herring (MPM-V28) pound or less) or 100 pounds of fish averaging over 

1 pound), provided that 20% of the fish examined 
are infested 

SOURCE: Pre-harvest infection 
Aesthetic 

Fish and Ocean Perch Parasites 3 % of the fillets examined contain 1 or more 
(copepods) copepods accom.panied by pus pockets 

fl-7 
(MPM-V28) 

!EFECT SOURCE: Pre-harvest infection 
GGMFICANCE: desthetic ~r 

Ilt -- ". -- 

GINGER, WHOLE Insect filth andlor Average of 3% or more pieces by weight are insect- 
mold infested andor moldy 
(MPM-V32) 

Mammalian excreta .Average of 3 mg or more of mammalian excreta per 
(MPM-V32) p0md 

'1EFECT SOURCE: Insect infestation -post harvest andor processing, Mold -post harvest and/or processing 
ection, MammaIian excreta - post harvest andor processing animal contamination &b 

SIGNIFICANCE: Aesthetic, Potential health hazard - may contain mycotoxin producinghngi 

iT& I L E N S ,  C m D  Mildew 
Average of 10% or more of leaves, by count or 

IT7 
(AOAC 967.23) weight, showing mildew over 1/2" in diameter 

1 FECT SOURCE: Pre-harvest infection 
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HOPS 

B 
Insects Average of more than 2,500 aphids per 10 grams 
(AOAC 967.23) 

.DEFECT SOURCE: Pre-harvest infistation FGMFICANCE: Aesthetic 

$$%%)=%CTS 
Insect filth Average of 225 insect fragments or more per 225 
(AOAC 969.41) grams in 6 or more subsamples 

Rodent filth Average of 4.5 rodent hairs or more per 225 grams 
(AOAC 969.41) in 6 or more subsamples 

SOURCE: Insect fiagments - preharvest andor post harvest andor processing infestation. Rodent hair - 
andor processing contamination with animal hair or excreta 

IGNIFICANCE: Aesthetic 

Insect filth andor Average of 3% or more pieces by weight are insect- 
mold infested andor moldy 
(MPM-V32) 

Mammalian excreta Average of 3 mg or more of mammalian excreta per 
pound 

(MPM-V32) 

Foreign matter Average of 1.5% or more of foreign matter through 
(MPM-V32) a 20-mesh sieve 

PEFECT SOURCE: Insect infestation - preharvest andor post harvest andor processing. Mold - preharvest 
rdor post harvest infection, Mammalian excreta - post harvest andor processing animal contamination, Foreign I] atter - post harvest contamination 

SIGNIFICANCE: Aesthetic r-I 

~IARJORAM, WHOLE Insect filth andor Average of 5% or more pieces by weight are insect- 
UNPROCESSED mold infested or moldy 

(MPM-V32) 

Mammalian excreta Average of 1 mg or more mammalian excreta per 
(MPM-V32) pound 

"EFECT SOURCE: Insect infestation - preharvest andor post harvest andor processing, Mold - post harvest 
b ~ d o r  processing infection, Mammalian excreta - post harvest andor processing animal contamination 
SIGNIFICANCE: Aesthetic - 
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MARJORAM, GROUND Insect filth Average of 1 175 or more insect hgments  per 10 

If (AOAC 975.49) grams 
111 

Rodent filth Average of 8 or more rodent hairs per 10 grams 
(AOAC 975.49) 

- 
DEFECT SOURCE: Insect f;agments - preharvest andor post harvest and/or processing insect infestation, Rodent 

-post harvest and/or processing contamination with animal hair or excreta 
IGNIFICANCE: Aesthetic 

I MARJORAM, C ; UNGROUND 
Insect filth Average of 250 or more insect fkagments per 10 
(AOAC985.39) grams 

Rodent filth Average of 2 or more rodent hairs per 10 grams 
(AOAC 985.39) 

DEFECT SOURCE: Insect fragments - preharvest and/or post harvest a d o r  processing insect infestation, Rodent C air -processing contamination with animal hair or excreta 
SIGNIFICANCE: Aesthetic 

1 

G m ~ m 2 ~ ~ ~ ~ ,  CANNED ~nsects Average of over 20 or more maggots of any size per 

urnDrnD (AOAC 967.24) 100 grams of drained mushrooms and proportionate 
liquid or 15 grams of dried mushrooms 
OR 
Average of 5 or more maggots 2 mm or longer per 
100 grams of drained mushrooms and proportionate 
liquid or 15 grams of dried mushrooms 

Mites Average of 75 mites per 100 grams drained 
(AOAC 967.24) mushrooms and proportionate liquid or 15 grams of 

dried mushrooms 

Decomposition Average of more than 10% of mushrooms are 
(MPM-V 100) decomposed 

UEFECT SOURCE: Insects - preharvest insect infstation, Mites - preharvest and/orpost harvest infstation, - 
Decomposition - preharvest infection 
"'[GNIFICANCE: Aesthetic 
IJ 

ImCTARS, APRICOT, Mold 
V ~ E A C H  AND PEAR 
- 
9,EFECT SOURCE: Pre-harvest infection 
bGNIFICANCE: Aesthetic 

Average mold count is 12% or more 
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7 W T m G ,  WHOLE L Insect filth and/or Average of 10% or more pieces by count are insect- 
infested and/or moldy mold 

( W M - V U )  

DEFECT SOURCE: insect i/rsiation - preharvesi andor posiharvest andor processing, ~ o i d  - pre harvest 
andlor post harvest infection 
rz 
~GNIFICANCE: Aesthetic, Potential health hazardh- may contain mycotoxin producingfingi 

- 
&UTMEG, GROUND Insect filth Average of 100 or more insect fragments per 10 

b (AOAC 979.26) grams 

Rodent filth Average of 1 or more rodent hairs per 10 grams 
(AOAC 979.26) 

QEFECT SOURCE: Insect Jiagments -post harvest andor processing insect infestation, Rodent hair - post 
1 >rvest andor processing contamination with animal hair or excreta 
~GNIFIcANcE: Aesthetic 

p , W S ,  TREE 
I i 

1 Green Chestnuts 1 Caked Chestnuts 

..Dried Chestnuts 
Ti' 
L:ilberts 

Multiple Defects Reject nuts (insect-infested, rancid, moldy, gummy, 
(MPM-V81) and shriveled or empty shells) as determined by 

macroscopic examination at or in excess of the 
following levels: 

UNSHELLED % SHELLED % 

5 

1 YFFECT SOURCE: Insect infested - preharvest andor post harvest anrlbr processing, Mold - preharvest andor 
, 1 )st harvest andlor processing infection, Gummy & shriveled - preharvest physiological condition, Rancidity -post 
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harvest 
SIGNIFICANCE: Aesthetic, Potential health hazard - may contain mycotoxinproducingfungi E 
D Product 

DEFECT 
(Method) 

Action Level 

p 
'OLIVES: 

-Pitted olives 

L! 
Pits Average of 1.3 percent or more by count of olives 
(MPM-V6 7) with whole pits and/or pit fragments 2 mm or longer 

measured in the longest dimension 

[Ii 
IEFECT SOURCE: Processing 

SIGNIFICANCE: MoutWtooth injury 

k ported Green olives Insect damage 7% or more olives by count showing damage by 

ri (MPM-V67) olive fi-uit fly 

U 

DEFECT SOURCE: Pre-harvest insect infestation 
-qIGNIFICANCE: Aesthetic I I 

Pits Average of 1.3 or more olives by count of olives 
(MPM-V67) with whole pits and/or pit fragments 2 mm or longer 

measured in the longest dimension 

Insect damage 9% or more olives by weight showing damage by 
(MPM-V67) olive fi-uit fly 

SOURCE: Pits -processing, Insect damage - preharvest insect infestation 
GNIFICANCE: Pits - mouthhooth injury, Insect damage - Aesthetic 

Da1t-cured olives Insects Average of 10% or more olives by count with 10 or 
(MPM-V67) more scale insects each 

Mold Average of 25% or more olives by count are moldy 
(MPM-V67) 

SOURCE: Scale insects - preharvest infestation, Mold -post harvest andlor processing infection 
GNIFICANCE: Aesthetic 

Black olives Insect damage 10% or more olives by count showing damage by 
(MPM-V67) olive h i t  fly 

P 
EFECT SOLRCE: Pre-harvest insect infestation bi GNIFICANCE: Aesthetic 

E!REGANO, WaOLE Insect.filth andlor Average of 5% or more insect infested andlor moldy 
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=PLANT, UNPROCESSED mold weight 

hi 
pieces by weight 

(MPM-V32) 

Mammalian excreta Average of 1 mg or more mammalian excreta per 
(MPM-V3 2) pound 

SOURCE: Insect infested - preharvest andor post harvest andor processing, Mold - post harvest andor 
infiction, Mammalian excreta -post harvest andlor processing animal contamination 

Aesthetic 

1 E~REGANO, GROUND Insect filth Average of 1250 or more insect fragments per 10 
(AOAC 975.49) grams 

Rodent filth Average of 5 or more rodent hairs per 10 grams 
(AOAC 975.49) 

SOURCE: Insect fiagments - preharvest andor post harvest andor processing insect infestation, Rodent 
harvest andor processing contamination with animal hair or excreta 

vWGNIFICANCE: Aesthetic 

LJ 

OREGANO, CRUSHED Insect filth Average of 300 or more insect fragments per 10 
n (AOAC 969.44) grams 
b 

Rodent filth Average of 2 or more rodent hairs per 10 grams 
(AOAC 969.44) 

DEFECT SOURCE: Insect fiagments - preharvest andor post harvest andor processing insect infestation, Rodent 
sir - post harvest andor processing contamination with animal hair or excreta 

EGNIFIC ANCE: Aesthetic 

- - 

PEACHES, CANNED AND Moldhect  Average of 3% or more fruit by count are wormy or 
VROZEN damage moldy 

Insects In 12 1 -pound cans or equivalent, one or more 
(MPM-V5 1) larvae andlor larval fragments whose aggregate 

length exceeds 5 mm 

DEFECT SOURCE: Mold - preharvest and/orpost harvest infection, Insect damage - preharvest insect infestation, 
P?rvae - preharvest insect infistation 
LGMFICANCE: Aesthetic 

Insect filth Average of 30 or more insect fragments per 100 

I 
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C (AOAC968.35) grams 

Rodent filth Average of 1 or more rodent hairs per 100 grams 
(AOAC 968.35) n Grit 

Gritty taste and water insoluble inorganic residue is 
(AOAC 968.35) more than 25 mg per 100 grams 

UEFECT SOURCE: Insect fragments - preharvest and/or post harvest and/or processing insect infestation, Rodent 
hair -post harvest andor processing contamination with animal hair or excreta, Grit - harvest contamination -- 
I;IGNIFICANCE: Aesthetic 
IJ 

SHELLED Multiple defects Average of 5% or more kernels by count are rejects 
(Ml'M-V89) (insect-infested, moldy, rancid, otherwise 

decomposed, and duty) 

Insects Average of 20 or more whole insects or equivalent 
(MPM-V89) in 100-pound bag siftings 

IEFECT SOURCE: Insect infested - post harvest a d o r  processing infestation, Moldy - preharvest andor post e mest a d o r  processing infection, Rancid & decomposed -post harvest abuse, Dirty - harvest contamination. 
SIGNIFICANCE: Aesthetic, Potential health hazard - may contain mycotoxin producingfungi 

SEANUTS, UNSIIELLED Multiple defects Average of 10% or more peanuts by count are 
.- 

I (MPM-V89) rejects (insect- infested, moldy, rancid, otherwise 
decomposed, and duty) 

P 

PEFECT SOURCE: Insect infested - post harvest and/or processing infestation, Mold - preharvest andor post 
Grvest and/or processing infection, Rancid & decomposed - post harvest abuse 
SIGNIFICANCE: Aesthetic, Potential health hazard - may contain mycotoxin producing fungi 
Ti 

UEAS: BLACK-EYED, Insect damage Average of 10% or more by count of class 6 damage 
,COWPEAS, FIELD PEAS, (Ml'M-V 104) or higher in minimum of 12 subsamples 

,?EFECT SOURCE: Pre-harvest andlor post harvest insect infestation IIGNIFICANCE: Aesthetic 

?EM, COWPEAS, Insect larvae Average of 5 or more cowpea curculio larvae or the 
SLACK-EYED PEAS c: (Ml'M-V 1 04) equivalent per No. 2 can 
(SUCCULENT), CANNED 

SOURCE: Pre-harvest and/or post harvest insect infestation 
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SIGNIFICANCE: Aesthetic 

'0. 
~ E A S  AM) BEANS, DRIED b e c t  fdth Average of 5% or more by count insect-infested 

(MPM-V 104) andlor insect-damaged by storage insects'in a 
minimum of 12 subsamples 

'YEFECT SOURCE: preharvest and/or post harvest andor processing infestation 
LIGNIFICANCE: Aesthetic 

-"PEPPER, WHOLE (BLACK Insect filth and/or Average of 1 % or more pieces by weight are 1, 
insect-mold infested and/or moldy 

%"j 
(MPM-V39) 

Mammalian excreta Average of 1 mg or more mammalian excreta per 
(MPM-V3 9) pound 

Foreign matter Average of 1% or more pickings and siftings by 
(MPM-V39) weight 

v=l LEFECT SOURCE: Insect infsted -post harvest andor processing infstation, MoZ& -post harvest andor 
processing infection, Mammalian excreta - post harvest andor processing animal contamination, Foreign material 

! .post harvest contamination 
i IGNIFICANCE: Aesthetic, Potential health hazard - mammalian excreta may contain salmonella 
U 

GROUND Insect filth Average of 475 or more insect fragments per 50 
(AOAC 972.40) grams 

Rodent filth Average of 2 or more rodent hairs per 50 grams 
(AOAC 972.40) 

iGEFECT SOURCE: Insect fragments - post harvest andor processing insect infestation, Rodent hair - post 
Lrvest dorprocessing contamination with animal hair or excreta 
SIGNIFICANCE: Aesthetic 

.q 
1 I 

~INEAPPLE, CANNED Mold Average mold count is 20% or more 
(AOAC 970.75, OR 
MPM-V73) The mold count of any 1 subsample is 60% or more 

FEFECT SOURCE: Processing mold contamination 
EGNIFICANCE: Aesthetic 
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JUICE Mold Average mold count is 15% or more 
(AOAC 970.75) OR 

The mold count of any 1 subsample is 40% or more 

LIEFECT SOURCE: Processing mold contamination 
i -. 

SIGNIFICANCE: Aesthetic 

LUMS, CANNED Rot Average of 5% or more plums by count with rot 

3 (MPM-V5 1 ) spots larger than the area of a circle 12 mm in 

I I diameter 

TEFECT SOURCE: Pre-harvest and/or post harvest infection 
~ N I F I c A N c E :  Aesthetic 

Rodent filth - 1 or more rodent excreta pellets are found in 1 or 
(AOAC 950.91) more subsamples, and 1 or more rodent hairs are 

found in 2 or more other subsamples 
OR 
2 or more rodent hairs per pound and rodent hair is 
found in 50% or more of the subsamples 
OR 
20 or more gnawed grains per pound and rodent hair 
is found in 50% or more of the subsamples 

Field corn 5% or more by weight of field corn 
L 

FEFECT SOURCE: Rodent excreta -post harvest and/or processing animal contamination, Rodent hair -post 
urvest andlor processing contamination with animal hair or excreta, Rodent gnawing -post harvest andor 
processing damage, Field corn - harvest contamination 
-GNIFICANCE: Aesthetic l i 

Rot Average of 6% or more pieces by weight contain rot 
(MPM-V 1 1 3) 

SOURCE: Pre-harvest andor post harvest infection 
Aesthetic 

--RUNES DRIED AND Multiple defects Average of a minimum of 10 subsamples is 5% or 
C ~ E m R A m n ,  LOW- (MPM-V 5 3) more prunes by count are rejects (insect-infested, 
MOISTURE moldy or decomposed, dirty, andlor otherwise 

n unfit > 



ELJS FDNCFSAN Defect Action Level Handbook Page 25 of 32 

DEFECT SOURCE: Insect infested - preharvest infestation, Moldy & decomposed - preharvest infection, Dirty - 
contamination, Otherwise u n i  - preharvest condition 

IGNIFICANCE: Aesthetic 

[PRUNES, PITTED Pits Average of 2% or more by count with whole pits 
(MPM-V53) andlor pit hgments 2 mm or longer and 4 or more 

of 10 subsamples of pitted prunes have 2% or more e by count with whole pits andlor pit fragments 2 mm 
or longer 

PEFECT SOURCE: Processing C IGNIFICANCE: MoutWtooth injury 

Mold Average mold count is 12% or more 

- PEACH AND PEAR (AOAC 982.33) 
r-l 

UEFECT SOURCE: preharvest and/orpost harvest andor processing infection 
.SIGNIFICANCE: Aesthetic r I 

U Product DEFECT 
(Method) Action Level 

NATURAL & Mold Average of 10 subsamples is 5% or more, by count, 
OLDEN (Ml'M-V76) moldy raisins 

Sand and Grit Average of 40 mg or more of sand and grit per 100 
(Ml'M-V76) grams of natural or golden bleached raisins 

SOURCE: Mold -post harvest and/orprocessing infection, Sand -post harvest contamination 
GNIFICANCE: Aesthetic 

- 
@WSWS, GOLDEN Insects and insect 10 or more whole or equivalent insects and 35 

eggs Drosophila eggs per 8 oz. 
(AOAC 969.42 & 
MPM-V76) 

EFECT SOURCE: Post harvest andorprocessing infestation / C GNIFICANCE: Aesthetic 
i 
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)AGE, WHOLE PLANT, Insect filth Average of 5% or more pieces by weight are insect 
ROCESSED (MPM-V3 2) infested 

Mammalian excreta Average of 1 mg or more per pound after processing 
(MPM-V32) 

'7 
~ E C T  SOURCE: Insect infested - preharvest andor post harvest andor processing infestation, Mammalian 

creta - post harvest andor processing animal contamination 
SIGNIFICANCE: Aesthetic 

U 

gAGE, GROUND Insect filth Average of 200 or more insect hgments per 10 

'i"l (AOAC 985.38) grams 

Rodent filth Average of 9 or more rodent hairs per 10 grams 
(AOAC 985.38) 

k F ECT SOURCE: Insect@agrnents - preharvest andor post harvest and/or processing infestation, Rodent hair - 
~ g s t  harvest andor processing contamination with animal hair or excreta 

[GNIFICANCE: Aesthetic C 

Insects Average of more than 50 thrips per 100 grams 
(AOAC 955.45) 

SOLTRCE: Pre-harvest insect infestation 
Aesthetic 

DESAME SEEDS Insect filth Average of 5% or more seeds by weight are insect- 
(MPM-V32) infested or damaged 

Mold Average of 5% or more seeds by weight are 
(MPM-V32) decomposed 

il Mammalian excreta Average of 5 mg or more mammalian excreta per 
found 

(MPM-V32) 

I1 Foreign matter Average of 0.5% or more foreign matter by weight 
(MPM-V32) 

PEFECT SOURCE: Insect infsted - preharvest and/or post harvest and/or processing infestation, Mold - 
preharvest infection, Mammalian excreta -post harvest andlor processing animal contamination, Foreign matter - 
F ~ s t  processing andor processing contamination L~GMFICANCE: Aesthetic 
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SPICES, LEAFY, OTHER Insect filth andlor Average of 5% or more pieces by weight are insect- U THAN BAY LEAVES mold infested andor moldy 
(WPM-V32) 

Mammalian excreta Average of 1 mg or more of Mammalian excreta per 
(MPM-V?2) pound after processing 

DEFECT SOURCE: Insect infested - prehawest andor post hawest andor processing infestation, Mold - 
reharvest and/or post harvest and/or processing infection, Mammalian excreta -post harvest andor processing 

imimai contamination 
SIGNIFICANCE: Aesthetic 

--SPINACH, CANNED OR Insects and mites OFROZEN (AOAC 974.33) 

'3EFECT SOURCE: Pre-harvest infestation 
EIGNIFICANCE: Aesthetic 

Average of 50 or more aphids, thrips andor mites 
per 100 grams 
OR 
2 or more 3 mm or longer larvae andor larval 
fi-agments or spinach worms (caterpillars) whose 
aggregate length exceeds 12 mm are present in 24 
pounds 
OR 
Leaf miners of any size average 8 or more per 100 
grams or leaf miners 3 mm or longer average 4 or 
more per 100 grams 

-.= 
*STRAWBERRIES: L Mold Average mold count of 45% or more and mold 

ROZEN WHOLE OR (AOAC 952.22) count of at least half of the subsamples is 55% or 
SLICED more 

f=l 
I! Grit Bemes taste gritty 

)EFECT SOURCE: Mold -post harvest andor processing infection, Grit - harvest contamination 
Aesthetic 

lXXME, WHOLE PLANT, Insect filth i,, Average of 5% or more pieces by weight are insect 
ROCESSED (MPM-V32) infested andlor moldy 

Mammalian excreta Average of 1 mg or more mammalian excreta per 
(MPM-V32) pound after processing 

SOURCE: Insect infested - preharvest and/or post harvest and/or processing infestation, Mold - 
eharvest and/or post harvest and/or processing infection, Mammalian excreta - post harvest andlor processing 

r ' m a l  contamination 
[GNIFICANCE: Aesthetic 
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GROUND Insect filth Average of 925 or more insect hgments per 10 
(AOAC 975.49) grams 

Rodent filth Average of 2 or more rodent hairs per 10 grams 
(AOAC 975.49) 

SOURCE: Insectfiagments -preharvest andor post harvest andor processing infestation Rodent hair - 
andor processing contamination with animal hair or excreta 

GNIFICANCE: Aesthetic 

- - 

PHYME, UNGROUND, Insect filth Average of 325 insect fragments or more per 10 
PROCESSED (AOAC 975.49) grams 

Rodent filth Average of 2 rodent hairs or more per 10 grams 
(AOAC 975.49) 

r7 
IEFECT SOURCE: Insect fragments - preharvest andor post harvest andor processing insect infestation, Rodent 
hair -post harvest andor processing contamination with animal hair or excreta 
F?GNIFICANCE: Aesthetic 
I I 

C 
TOMATOES, CANNED Drosophila fly Average of 10 or more fly eggs per 500 grams 

0 (AOAC 955.46) OR 
5 or more fly eggs and 1 or more maggots per 500 
grams 
OR 
2 or more maggots per 500 grams 

qiq  
j EFECT SOURCE: Pre-harvest andor post harvest andorprocessing insect infestation 
~GNIFIcANcE: Aesthetic 

CANNED, Mold Average mold count in 6 subsamples is 15% or 
TH (OR) WITHOUT (AOAC 945.90) more and the counts of all of the subsamples are 

- F C E  (BASED ON more than 12% LIRAINED JUICE) 

- 
EFECT SOURCE: Pre-harvest andlor post harvest andor processing infection 
GNIFICANCE: Aesthetic 

CANNED Mold Average mold count in 6 subsamples is 29% or 

I ACKED IN TOMATO (AOAC 945.90) more and the counts of all of the subsamples are 
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c, PUREE (BASED ON U DRAINED LIQUID) 
more than 25% 

-; EFECT SOURCE: Pre-harvest andor post harvest andor processing infection 
EGNIFIC ANCE: Aesthetic 

?TOMATO JUICE Ir Drosophila fly Average of 10 or more fly eggs per 100 grams 
(AOAC 955.46) OR 

5 or more fly eggs and 1 or more maggots per 100 

D grams 
OR 
2 or more maggots per 100 grams, in a minimum of 

li 12 subsamples 

Mold Average mold count in 6 subsamples is 24% or 
(AOAC 965.41) more and the counts of all of the subsamples are 

more than 20% 

-.--. 

*-9EFECT SOURCE: Fly eggs & maggots - preharvest andor post harvest andor processing insect infestation, 
.[old - preharvest andor post harvest andor processing infection L 

SIGNIFICANCE: Aesthetic 

U r o m T o  PASTE, p- 
AND OTHER SAUCES ri 

Drosophila fly Average of 30 or more fly eggs per 100 grams 
(AOAC 955.46) OR 

15 or more fly eggs and 1 or more maggots per 100 
grams 
OR 
2 or more maggots per 100 grams in a minimum of 
12 subsamples 

1EFECT SOURCE: Pre-harvest andor post harvest andor processing insect infestation 
Aesthetic 

PrOMATO PUREE Drosophila fly Average of 20 or more fly eggs per 100 grams 
(AOAC 955.46) OR 

1 10 or more fly eggs and 1 or more maggots per 100 
grams 
OR 
2 or more maggots per 100 grams in a minimum of 
12 subsamples 

SOURCE: Pre-harvest andorpost harvest andor processing insect infestation 
GNIFICANCE: Aesthetic 
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  MA TO PASTE (OR) Mold Average mold count in 6 subsamples is 45% or 
UREE (AOAC 965.41 4* ) more and the mold counts of all of the subsamples 

are more than 40% 
W 
D % FECT SOURCE: Pre-harvest andor post harvest andor processing infection 
c$GNIFICANCE: Aesthetic I .  

PIZZA AND OTHER Mold Average mold count in 6 subsamples is 34% or 
SAUCES (AOAC 945.92) more and the counts of all of the subsamples are 

more than 30% 

Fl 

1 I EFECT SOURCE: Pre-harvest andor post harvest andor processing infection 
~GNIFIcANcE: Aesthetic 

;OMATO SAUCE, bND Mold Average mold count in 6 subsamples is 45% or 
ILUTED (AOAC 965.41) more and the mold counts of all of the subsamples 

ti are more than 40% 

u 

DEFECT SOURCE: Pre-harvest andor post harvest andor processing infection 
$?GNIFIcANcE: Aesthetic 
U 

CATSUP Mold Average mold count in 6 subsamples is 55% or 
(AOAC 965.41) more 

P-EFECT SOURCE: Pre-harvest andor post harvest andor processing infection 
~GNIFICANCE: Aesthetic 

  MA TO POWDER, Mold Average mold count in 6 subsamples is 45% or 
I 7XCEPT SPRAY-DRTED (AOAC 972.42) more and the mold counts of all of the subsamples 

are mold than 40% 

ri 
&FECT SOURCE: Pre-harvest andor post harvest and /or processing infection 

Aesthetic 

U 
TOMATO POWDER, ~ b l d  Average mold count in 6 subsamples is 67% or 

r'iPRAY-DRIED r~ (AOAC 972.42) more 
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DEFECT SOURCE: Pre-harvest andor post harvest andorprocessing infection 
~GNIFICANCE: Aesthetic 

J'OMATO SOUP AND Mold Average mold count in 6 subsamples is 45% or   MA TO PRODUCTS (AOAC 945.91) more and the mold counts of all of the subsamples 
are more than 40% 

UIEFECT SOURCE: Pre-harvest and/or post harvest and/or processing infection 
SIGNIFICANCE: Aesthetic 

Insect damage Average of 32 or more insect-damaged kernels per 
(MPM-V 1 5) 100 grams 

u Rodent filth Average of 9 mg or more rodent excreta pellets 
(MPM-V 1 5) andlor pellet fragments per kilogram - 

DEFECT SOURCE: Insect damage - preharvest andor post harvest and/or processing in$station, Excreta - post 
harvest andor processing animal contamination. 
--[GNIFICANCE: Aesthetic C 

Insect filth Average of 75 or more insect fragments per 50 
(AOAC 972.32) grams 

Rodent filth Average of 1 or more rodent hairs per 50 grains 
(AOAC 972.32) 

PEFECT SOURCE: Insect fragments - preharvest andor post harvest andor processing insect infestation, Rodent 
I bir -post harvest andor processing contamination with animal hair or excreta. 
~GNTFICANCE: Aesthetic 

'May 1995; Revised March 1 997 and May 1 998 by gcz; 
gebruary 2005 - Source corrected from MPM-V92 to MPM-V32 
E~ebruary 2005 - Source corrected fiom 955.46 to 965.41 

f ecember 2001 - Qdated Address 
i 00 Paint Branch Parkway u 

College Park, MD 20740-3835 

uidance for Industry 

H~~~ I FDA Home 1 SearCh/Subiect Index I Disclaimers & privacy Policv \ Access ib i l i ty ! -  
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L A B O R A T O t I Y  I N F O R M A T I O N  B U L L E T I N  

No. 9 S i n  i5 
F i l t h  

I m p r o v e d  M e t h o d  f o r  E x t r a c t i o n  o f  Light 
F i l t h  in M o l e  P a s t e '  ( V a i l ' s  M e t h o d )  - 

~ i c h a e l  L .  Z in lmerman 
James J.. Maden j i an  

M a r y  E. R o b e r s o n  
L o s  A n g e l e s  D i s t r i c t  

T h e  fo l lowing method is a  modif ication of a  procedure developed b y  Don  
J. Va i l  J r .  ( A t l a n t a  R e g i o n a l  L a b o r a t o r y )  : 

P.revio-u.s.1.y; mo1.e- p'ast.e"'  w a s - a t ' i ~ S l y z e d ~  f o r '  l i 'cjht f i l t h  b y  L . I .U .  2421 
( 8 /  2 5 / 8 0 )  w h i c h  u s e d  a  c l~ lo ro fo rn l - i sop ropano l  r e f l u x '  in a  Soxh le t  
e x t r a c t o r  t o  defat  t he  product .  T h e  fol lowiny method avoids the use of  

n c h l o r o f o r m  (a  s u s p e c t e d  c a r c i r ~ o g e n )  , r e q u i r e s  less g lassware,  a n d  
a p p a r e n t l y  i nc reases  r e c o v e r i e s  o f  r o d e n t  h a i r s  ah-d insec t  f r a y ~ r ~ e n t s .  

P r o c e d u r e  
'i=i 
U 1. T r a n s f e r  e n t i r e  c o n t e n t s  o f  p r o d u c t  c o n t a i n e r  t o  a  b e a k e r  a n d  m i x  

t h o r o u g h l y  w i t h  a  l a r g e  s p a t u l a  t o  i n s u r e  u n i f o r m i t y .  

. ' 2 .  P lace  25 g o f  p r o d u c t  in a  2  L  b e a k e r .  
:. 

2. n 3 .  A d d  m a g n e t i c  s t i r  b a r  a n d  1 L  o f  i sopropano l .  

'd 
4. B r i n g  m i x t u r e  t o  a  b o i l  o n  a  h o t  p l a t e  wh i l e  s t i r r ' i n g  s lowly  u n d e r  

a  f u m e  hood .  B o i l  y e n t l y  10 rnin. 

N O T E :  T h e  L a b o r a t o r y  I n f o r m a t i o n  B u l l e t i n  i s  a  tool  f o r  t h e  
r a p i d  d i ssen l i na t i on  o f  l a b o r a t o r y  r r~e thods  ( o r  i n f o rma t i on )  
w h i c h  a p p e a r  t o  w o r k .  I t  does n o t  r e p o r t  con113leted sc ient i -  

cl f i c  w o r k .  T h e  u s e r  m u s t  a s s u r e  I l i i nse l f  b y  a p p r o p r i a t e  va l i -  
da t i on  procedures that  L .  I .B. methods and techniques are re- 
l i ab l e  a n d  a c c u r a t e  f o r  h i s  i n t e n d e d  use .  Re fe rence  t o  any  
c o m m e r c i a l  ma te r i a l s ,  equ ip t i l en t ,  o r  p r o c e s s  does no t  in a n y  
w a y  c o n s t i t u t e  a l ~ p r o v a l ,  e r i d o r s e n ~ e n t ,  o r  r eco rn~ r~enda t i on  b y  
the. F o o d  a n d  D r u q  A d m i n i s t r a t i o n .  
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N 0. 

F i l t h  

/ P a g e  2 of 2 

, .L_,_,i___ _i__.5 _i - - .  -. _ _  > 

_ ___-___.-.L_----- . - -  - ' ' _ _ _  -_-  _ _  i___-..--. 

5. Q u a n t i t a t i v e l y  t r a n s f e r  c o n t e n t s  o f  b e a k e r  d i r e c t l y  t o  s t a n d a r d  
no. 230 sieve ar id wash w i t h  a  gentle streani o f  ho t  tap water us ing  
a n  a e r a t o r  t o  r e m o v e  i sop ropano l .  

Q u a n t i t a t i v e l y  t r a n s f e r  s i eve  c o n t e n t s  t o  a  2  L t r a p  f l a s k  u s i n g  D6* water .  

A d d  magnetic s t i r r i n g  bar. and  b r i n g  volume of t r g p  f-lask t o  800 niL 
w i t h  wa te r .  

A d d  1  112 y  o f  Alurninurn .Acetate Basic C.P. (J.T. Baker  H0491-1).  

R i n s e  d o w n  f l a s k  s i d e s  w i t h  wa te r  b r i n g i n g  t o ta l  vo lume o f  t r a p  
f l ask  t o  1000 mL .  

P O .  G e n t l y  b o i l  f o r  10 m i n  a n  h o t  p l a t e  w h i l e  s l o w l y  s t i r r i n g  mag- 
ne t i ca l l y .  , . . .  . .  

. . . ... . , .  .' . - 

-Renovflerap-.flask-and-cool-to--roomtenlperaturq i n  a,. w a t e r  b a t h .  - ,  - I ,  ~ o ~ ? H l r  c / i. f - f ~ f  L- ,!~;s/,~/Ic~f t ' ~ ~ !  
A d d  50 rnL n-heptane down a  t r app ing  r o d  and  s t i r  nlaynetical ly fo r  

# 

Fill f l ask  w i t h  wa te r .  L e t  s t a n d  f o r  20 n i in  a n d  t r a p .  
. . .  

A d d  40 rnL n-heptane, hand  s t i r  for  1 niin and t r a p  a  second time in 
20 min.  

! 

ecov e.r i.e s 

'i kn spiked samples gave 60%100% recoveries for  rodent. ha i rs  ( a v g  92%) 
d 80%-100% r e c o v e r i e s  f o r  i n s e c t  f r a g m e n t s  ( a v y  92%).  
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16.1.02 
AOAC Official Method 970.66 

Light and Heavy Filth 
General 

--. . . . .  . . . . -  First Action'l970 

A. Deflnitlon of Terms 

(a) Filth.-Any objectionable matter contributed by animal 
contamination of product such as rodent, insect, or bird matter; or 
any other objectionablematter contributed by insanitary conditions. 

(b) Heavy filth.--Filth material separated from product by 
sedimentation based on different densities of filth, food particles, 
and immersion liquids such as CkICI,, etc. Examplesofsuch filth are 
insect and rodent excreta pelletsand pellet fragments, sand, and soil. 

(c) Light Jlt11.-Particles that are oleophilic and are separated 
kern product by floating them in an oil-aqueous liquid mixture. 
Exa~nples are insect fragments, whole insects, rodent hairs, and 
feather barbules. 

(d) Sievedfi1th.-Filth particles of specific size ranges separated 
quantitatively from product by use of selected sieve mesh sizes. 

8. Special Techniques 

(a) We/ siei~irlg techniqrle.-Use clean sieve of correct diameter 
(8 in. (20 cm) minimum), mesh type (plain not twill weave) and 
mesh number (100, 140, 230, etc). Hold sieve under aerator, 
945.75B(a) (see 16.1.01), spray of specified temperature water at 
approximately 30° angle. Use of sieve handle, 945.75B(s) (see 
16.1.01), or similar device helps maintain proper angle of sieve. 
Pour well-mixed test sample, portionwise (not so much that 
cloggingor excessive foaming results) onto sieve so that moderate 
pressure spray of water contacts material on sieve. Increase water 
pressure to achieve maximum spray action on sieve, but not so 
violent that product froths over lip of sieve. Keep product washed to 
lower inside edge of sieve (while held at 30° angle) and direct water 
spray onto product until majority ofdetergent foaming subsides and 
through water is essentially clear. Repeat portionwise addition of 
product and wash container thoroughly on final addition. Continue 
washing material on sieve until all detergent foamingsubsides and 
through water is clear. Quantitatively transfer sieve retainings as 
specified in method. Clean sieve inside walls using rubber 
policeman and direct water spray on screen, held at angle, to collect 
all product residues at lower edge of sieve. Repeat sidewall and 
screen washing, as necessary, to ensurequantitative transfer ofsieve 
retainings. 

(b) Operatiorr of Wildman trail /Task.-Unless otherwise 
directed in specific method, cool mixture in flask to room 
temperature. Bring volumeof liquid toca900 mL in 2 L flask and to 
ca 600 mL in 1 L flask. Add volume of flotation liquid as stated in 
method by pouring down stirring rod. Stirmagnetically, B(c). Add 
enough liquid to bring flotation liquid well into neck offlask. (Note: 
Deaerate all flotation liquids before use.) 

Unless otherwise stated, let mixture stand 30 min, intennittently 
stirring bottom layer every 3-6 min during first 20 rnin of standing. 
Spin stopper (wafer) to remove sediment and trap off by raising 
stopper (wafer) as far as possible into neck of flask;being sure that 
oil layer and 1 cm of liquid below interface are above stopper 
(wafer). Hold stopper (wafer) in place and pour off liquid into 
beaker. Rtnse out material on rod and in neck of flask with liquid 
extraction medium in which floating was perfonned and add to 
beaker. 

Do not wash out neck of flask with alcohol or other liquid which 
may interfere with surface relationships of the 2 phases; this will 
cause loss in recovery in subsequent trappings. 

Filter trapped material and rinsings with suction through rapid 
paper rn~HitscR'hnnel:'Add~tation liquid asspecified-to trap flask - -- 
and stir vigorously. Add enough liquid extraction medium to bring 
flotation liquid into neck of flask. Trap off again, rinse, and filter as 
above. 

(c) Operatiorz of magnetic s/irre~:-To disperse flotation liquid 
through product, dilute liquid extraction medium to volume 
specified in method and bring to proper temperature. Add magnetic 
stirring bar, 945.75B(n) (see 16.1.01), and proper volulne of 
flotation liquid. Slowly bring unit to maximum speed that does not 
produce visible or audible splashing (central portion ofstirring bar is 
usually just visible at bottom of Vortex) and stir for time stated in 
method. Time stirring interval.after achieving proper speed and 
Vortex. 

(d) Filbntion /echnique.-(Treatment of trapped-off material.) 
If material trapped off in beaker contains appreciable starchy debris, 
add enough HCI to make solution I ( I  + 9 9 t 2  (1 + 49)%, bring to 
boil, and filter while hot. Iffats or colloidal material retard filtration, 
hasten by playing stream of hot water over paper during filtration. 

(e)  Clearirig of plant  ~na/erials.-With sedimentation or 
flotation procedures, some food material may be trapped off with 
filth particles. By proper clearing, filth may be made tostand out in 
contrast with white background of filter paper by one of following 
techniques: ( I )  For heavy filth, moisten paper with H 2 0  or 50% 
alcohol. (This method does not clear material completely, but it 
leaves rodent pellets and other filth soft and pliable.); (2) For light 
filth examination, wet paper with glycerol-alcohol (I  + 1) 
im~nediately after filtering. Place enough liquid on paper to fill 
fibers but not enough to cause flowing of extracted materials. This 
clearing agent does not harden filth material on paper, as do many 
oils which might be used as clearing agents; (3) Clove oil can be 
used for clearing plant materials. This oil has high refractive index 
and clears more completely than does alcohol-glycerol solution. 

(0 Illumirintion for /he wideJeld stereoscopic rizicroscope.-By 
clirect light.-Focus andadjust light to strike paper from above atca 
70" angle from horizontal. Light may come from right or left. 

(g) Microscopic exarnirrntio?~ of f i l ler  papers.-Make 
examination at 30x (unless otherwise specified), using widefield 
stereoscopic microscope, on properly cleared paper on opaque 
white background. Continually lease and probe particles while 
observing through microscope. Turn over all large pieces of 
material, such as bran, which might obscure filth elements. Examine 
all doubtful pieces of material at 60-75x At least twice 
magnification used in original examination is necessary to show 
new details not observable at lower power. If doubt still remains, 
mount piece, clear thoroughly, and examine under compound 
microscope. Thorough knowledge of appearance of authentic 
materials is assumed. 

(h )  Corrr~~irlg i n sea  and o//zer orti~rral Jl/l7.-Diagrzos/ic 
characteristics of ir~sec/fiogt~~er~/s.<ount as of insect origin any 
fragment showing one or more of the following cliaracters: 
(I) characte~isticshape of whole or portion ofspecific appendageor 
body part; (2) articulation point (various types ofjoints); (3) one or 
more body hairs or setae; (4) one or more setal scars; ( 5 )  surface 
pattern (sculpturing) characteristic of a specific insect; (6) one or 
more sutures present (various types separating body plates or 
sclerites). Dingi~ostic clrar~nc~eris~ics of ariirr~ol hairs.-See 
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Vazquez, A.W:, Structure and Identification o f  Corn~non 
Food-Contaminating Hairs, JAOAC 44, 754(1961), and Vazquez, 
A.W., "Flairs" in PI-inciples of' Food A~inlysis  for  Filth. 
Decorripositior~, nnd Foreigrl Mntter. AOAC TNTERNATIONAL, 
481-Nr -Frederick-Ave; Suite.5OO;Gaithersburg; MD--20877-24 1.7, - 

USA. 
(i) Formnl for reporlingfi/lh.-Container:-Describe size, type, 

and closure(s) of immediate container and note condition if not 
intact. Product.-401nnon name, if identity is known, or si~nple 
description. Code(s).-Manufacturer's or distributor's name and 
identification marks. Method(s).-Cite AOAC paragraph 
nuinber (s )  and  note  any modificat ions made .  Alrlour~t 
examined.-Number subsarnples analyzed and amount per 
subsample. If amount is variable, report for each subsa~nple under 
Findings. Findings.-Report findings on analyst's worksheet by 
subsample number. Use only categories that apply and report any 
filth element that is found under no more than one category. Within 
categories, group filth elements by identity, when known, and then 
by size or other appropriate descriptive feature. If .amount filth 
present makes exact count unpractical, report either approximate or 
mini~nal  figure rather than term "too numerous to count." 
Summarize product results by category totals and averages. Note 
whether or not product was fumigated before shipment or on receipt 
at laboratory, ifthereare whole insects,rnites, orotherarthropods. 

( I )  Number whole insects or equivalents (i.e., separate heads or 
body portions with head attached). Distinguish whole insects and 
equivalents in subtotals: Give identity, stage of life cycle, and size 
(mm). State whether whole insects are alive or dead. 

( 2 )  Nuinber insect cast skins. Give identity (ifknown), size(rmn), 
and state whether nymphal, larval, or pupal. Distinguish whole cast 
skins (with head portion) and cast skin fragments. 

(3) Number insect eggs. Give identity, if known. 
(4) Number insect fragments, other than separate setae. Give 

identity (if known), diinensions or size range (mm), and name of part. 
State whether identified hgmentsare fiomadultorimmature insects. 

(5)  Number setae (if fly, state). 
(6) Insect excreta. Report weight (mg) andlor count of excreta 

pellets withdimensions orsizerange(m). Give identity,iflalown. 

(7) Insect penetration of container. Report nulnber, size (mm), and 
direction. Ne!escontainer integrity and co~npleteness of closures and 
seams. 

A--. :----. (8) Nu~qber . . lnl!es-~:"e.i$entity, if known. State whelher alive or  
dead ~e~6rt.-mi~e-fra~e~ts:here.as-subcate~o~:--~~-.---:;;-~ 

(9 )  ~ d i b e r  'arihr&o&;i!her than insects and mites. state 
whe the r  a l i ve  or1deh.d.; G ive  ident i ty  (e .g . ,  sp iders ,  
pseudoscorpions). ~dbo~t,h$ments here as subcategory. 

(10) Number rat t$-mouse fecal pellets (state which or give 
length and diaiueter,in'i.n!n):'~ive weight (mg) if from condimental 
seeds, spices, cocoa beans, coffee, or grains. 

(11) Number rat or mouse fecal pellet fragments. Give basis for 
identification. Give dimensions or size range(mm). Give weight (mg) 
if from condimental seeds, spices, cocoa beans, coffee, or grains. 

(12) Other ~na~nmalian feces. Report size (mm) and weight (mg). 
Give identity (e.g., cat, cow), ifknown, and basis for identification 

(13) Number rat or lnouie hairs or hair fragments. Report length 
(rmn) of each hau and hair fragment or, if numerous, separately 
group intact hairs and  hair fragments by the following size 
categories: (a) <5 mm long, (b) 5-1 0 mm long, and (c) > I  0 mm long. 

(14) Number other hairs and hair fragments. Report length (mm), 
grouping as in (13). If unidentified, state whether striated or 
nonstriated. 

(IS) Number feathers, feather fragments, and barbules. Give 
dimensions or size range (mm) of feathers and fragments. 

(16) Urine on container or food (state which). Report odor of 
urine, if detected. Give nu~nberand dimensions or size range (in.) of 
stains and note if penetration is to product. Report component(s) 
detected by AOAC test. 

(1 7) Bud excreta on container or food beneath (state which). 
Report amount as weight (mg) or number and dimensions of 
droppings, as appropriate. 

(18) Hard or sharp foreign objects. Give identity and length 
(nun) for each element. Group findings by the following size 
categories: (a) <2 mrn long, (b)2-7 mm long, and (c)>7 mm long. 

(19) Other extraneous materials (describe and report each type 
by appropriate quantitative figure). 
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